LOW COST INDOOR GREASE TRAP 



Background of the Invention 
[0001]This invention relates to a low cost assembly for the removal and recovery of fat, 
oil and/or grease (hereinafter referred to as oil/grease) found in effluent discharge of restaurants, 
food processing, or like facilities, or other circumstances involving mixtures of oil/grease to be 

recovered or removed. 

[0002]Oil/grease removal or recovery systems are well known. Sewer system lines can 
become clogged from the oil/grease waste materials put into the sewer system from food 
handling facilities. This has led more and more sewer authorities to implement fats, oils and 
grease control programs. These programs regulate food handling facilities and the manner in 
which they process oil/grease. The object of many of these programs is to ensure that food 
handling facilities remove as much of the oil/grease as possible from the effluent flow, thereby 
releasing only grey water, perhaps with solids, to the sewer system. 

[0003] One method recognized in the prior art of accomplishing such removal is the use 
of a container including one or more rotating disks formed of a plastic or like material to which 
oil/grease contaminants are attracted. Typically, the rotation of the disk is in an at least partially 
immersed condition, which allows the oil to cling to one or both sides of the disk so that 
contaminants are removed from the body of water upon rotation of the disk. Scrapers are 
typically used to remove the oil contaminants from the opposite sides of the disk and channel 
such contaminants to a collection or disposal storage unit. 

[0004]U.S. Patent 5,133,881 to Miller et al. is representative of such oil/grease removal 
systems containing one or more rotating disks. The Miller et al. patent discloses an oil or grease 
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removal assembly which removes such contaminants from the surface of the body of water and 
includes a rotatable disk made of plastic or other material to which such oil contaminants have an 
affinity, so they adhere to the disk. The disk is disposed in cooperative relation to an elongated 
trough having scraper blades for engaging the opposite sides of the disk for the removal of the oil 

5 contaminants therefrom with the trough disposed and structured to direct such oil contaminants 
away from the disk and the body of water via the trough to a storage container. The disclosure of 
the Miller patent, assigned to Thermaco, Inc. in Asheboro, North Carolina, is hereby 
incorporated herein by reference. 

[0005]The existing devices may be difficult to service and are very often permanently 

1 0 installed at facility sites. Because many of the parts are coated with oil/grease, servicing can be 
messy and time consuming. In addition, these systems tend to be expensive and represent a 
significant capital investment. Accordingly, there is a need in the art for an method and 
apparatus for separation of oil,/grease from wastewater which is simple in design, low in cost 
and capable of being serviced easily in the field because of the availability of low cost 

1 5 replaceable parts which are easily installed and do not require extensive and costly repair. 
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Summary of the Invention 



[0006]The present invention fulfills one or more of these needs in the art by providing an 
oil/grease removal assembly including a container having a bottom, a top, a sidewall, an input 

5 end and discharge end. An inlet at the input end is adapted to receive effluent from a sink drain, 
and a drain connection at the discharge end spaced above the bottom and below the top defines a 
static water level for liquid in the container. A baffle in the container extends downwardly near 
the discharge end to a level below the static water level to allow water to flow below the baffle 
from the inlet to the drain connection but retaining oil/grease floating on the water upstream of 

1 0 the baffle. A means is provided for intermittently raising the liquid level in the container above 
the static water level. A port in the container upstream of the baffle is at an elevation such that 
oil/grease floating on water in the container upstream of the baffle can flow from the container 
out through the port when the liquid level in the container is raised above the static water level. 
[0007]Typically, the means for raising the liquid level is operably associated with the 

1 5 drain connection. For example, the means for raising the liquid level can be a weir having a 

pierced portion associated with the drain connection, so that low volume flows pass through the 
pierced portion of the weir and high volume flows raise the liquid level until liquid flows over 
the weir. The piercing may take the form of a weep slot or a hole. 

[0008] In another embodiment, the means for raising the liquid level is a valve body that 

20 normally does not occlude the drain connection, but when closed restricts flow through a lower 
portion of the drain connection to raise the liquid level to a height so that liquid flows over the 
valve body. The valve may be manually operated. The valve may have a normal open position 
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and a closed position achieved by pressing a plunger in opposition to a spring that restores the 
valve to the normal open position when pressing is completed. 

[0009] Preferably, the port is in a sidewall. Advantageously, when the container has two 
opposed sidewalls, each has a closeable fitting, and the port is adapted to be mounted to either 
5 one of the fittings, with the other fitting not being used. The port may have a valve that can be 
actuated to release oil/grease through the port when the liquid level in the container is above the 
static water level. Such a valve may be a ball valve. 

[OOlOJIn another embodiment, the port has a rotating spout that has a normal, non- 
discharging position and is rotatable to a discharge position. Typically, the non-discharging 
1 0 position locates an outlet in the spout above the liquid level that prevails in the container when 
the liquid level is intermittently raised by the means for intermittently raising the liquid level in 
the container above the static water level. In another embodiment, the port has a flexible spout 
that has a non-discharging position and is positionable to a discharge position. Again, the non- 
discharging position typically locates an outlet in the spout above the liquid level in the container 
1 5 when the liquid level is intermittently raised by the means for intermittently raising the liquid 
level in the container above the static water level. 

[0011]Preferably, the housing is made of rotomolded plastic. 

[0012]The invention also provides a method of removing oil/grease from kitchen effluent 
including locating a container indoors, connecting a kitchen drain to an inlet to the container, and 
20 connecting a sewage outlet to a drain connection of the container, the drain connection being 

spaced above the container's bottom and below its top to define a static water level for liquid in 
the container. The method proceeds by discharging effluent water containing oil/grease from the 
kitchen drain into the inlet, holding the effluent water containing oil/grease in the container for a 
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period to allow oil/grease to float to the top of the contained effluent water, permitting grey 
water to flow from a portion of the container out through the drain connection, intermittantly 
raising the liquid level in the container above the static water level, and while the liquid level is 
raised, discharging floating oil/grease from a port above the static water level. 
5 [0013]Raising the liquid level typically takes place because of an operation at the drain 

connection. One way to do so is to increase a rate of effluent flow into the inlet above the rate 
that can pass a piercing in a weir associated with the drain connection, to raise the liquid level in 
the container until grey water flows over the weir. Another way includes closing a valve body 
that normally does not occlude the drain connection, to restrict flow through a lower portion of 
1 0 the drain connection to raise the liquid level to a height so that grey water flows over the valve 
body. In one embodiment closing the valve is achieved by manually pressing on a plunger. 
Preferably this is followed by restoring the valve to a normal open position when pressing is 
completed by the force of a spring. 

[0014]Preferably, at about the time of the acts of connecting, the method includes 
1 5 selecting a convenient one of two opposed sidewalls of the container, each of which has a 
closeable fitting, and mounting the port to the fitting on the selected sidewall, with the other 
fitting not being used. 

[0015]Discharging floating oil/grease may include actuating a valve in the port to release 
oil/grease through the port. In another embodiment discharging floating oil/grease includes 
20 rotating a spout from a normal, non-discharging position to a discharge position. In another 
embodiment, discharging floating oil/grease includes adjusting a flexible spout from a non- 
discharging position to a discharge position. 
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[0016]The invention can also be considered as a method of removing oil/grease from 
kitchen effluent including discharging effluent water containing oil/grease from a kitchen drain 
into an inlet to a container located in a building in which the kitchen is located, holding the 
effluent water containing oil/grease in the container for a period to allow oil/grease to float to the 

5 top of the contained effluent water, permitting grey water to flow from a low portion of the 
container out through a drain connection to a sewage outlet that defines a static water level for 
liquid in the container, intermittently raising the liquid level in the container above the static 
water level, and while the liquid level is raised, discharging floating oil/grease from the container 
through a port above the static water level. 

1 0 [0017]Further, the invention also provides a method of installing an apparatus for 

removal of oil/grease from kitchen effluent including locating a container indoors, connecting a 
kitchen drain to an inlet to the container, connecting a sewage outlet to a drain connection of the 
container, the drain connection being spaced above the container's bottom and below its top to 
define a static water level for liquid in the container, selecting one of two opposed sidewalls of 

1 5 the container, each of which has a closeable fitting above the static water level, and mounting a 
discharge port to the fitting on the selected sidewalk 
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Brief Description of the Drawings 

[0018]The invention will be better understood by a reading of the Detailed Description of 
the Preferred Embodiments along with a review of the drawings, in which: 
5 [0019]Figure 1 is a perspective view of a first embodiment of the invention; 

[0020]Figure 2 is a sectional view of the embodiment of Figure 1 ; 
[0021]Figure 3 is a sectional view of an alternate embodiment; 
[0022]Figure 4 is a schematic view of one form of outlet port; 
[0023]Figure 5 is a schematic view of an alternate embodiment of the outlet port; 
10 [0024]Figure 5 A is a view of the embodiment of Figure 5 with the valve in the non- 

discharge position; 

[0025]Figure 6 is a schematic view of another embodiment of the outlet port; 
[0026]Figure 6A is a view of the embodiment of Figure 6 with the outlet spout in the 
non-discharge position; 
15 [0027]Figure 7 is a schematic view of another outlet port arrangement; and 

[0028] Figure 8 is a schematic view of yet another outlet port arrangement. 
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Description of the Preferred Embodiments 



[0029] As seen in Figures 1 and 2, an indoor grease trap 10 is provided as a container 12 
having a bottom 70, a top 72, two sidewalls 74 and 76, an input end 78 and a discharge end 80. 

5 An inlet 14 at the input end 78 receives effluent from a kitchen sink or similar source of effluent 
containing primarily water and oil/grease. The system can also be used with other sources of 
effluent that have a heavier and a lighter component to separate the lighter component from 
heavier component to be passed downstream. The container is shown as a right parallelepiped, 
but other suitable shapes can be used. 

1 0 [0030] At the discharge end 80 of the container 1 2 is an outlet 1 8 provided with a valve 

20 and connected to a sewer line 32. The outlet is located below the top 72 and above the 
bottom 70. As a drain, it defines the static water level in the container 12. Just upstream of the 
outlet 18 within the container 12 is a discharge baffle 24 which extends downwardly from at 
least as high as the highest expected liquid level, to a point in a lower portion of the container 12. 

1 5 Upstream of the outlet baffle 24 is an inlet baffle 22 of similar construction. 

[0031]In one embodiment, the baffles are separately configured rotomolded plastic 
containers and the container 12 is a rotomolded plastic container. The molded baffles 24 and 22 
can be welded in place in the container 12 to make the completed set of baffles. 

[0032]Preferably, the container 12 is provided with fittings 26 and 30 on opposite 

20 sidewalls 76 and 74, respectively. In the embodiment shown in Figure 1 , the fitting 26 has been 
provided with an outlet 28, while the fitting 30 remains unused. 

[0033]By providing fittings on both sides, the container 12 can be equipped to allow the 
installation of the apparatus regardless of whether flow is to be from the right to left or from the 
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left to the right, assuming one sidewall of the container will be positioned against a wall or other 
inaccessible location. The bottom of the outlet 18 defines a static water level in the container 12 
and the fittings 26 and 30 are at identical heights, above the static water level height. 

[0034] In the view of Figure 2, one can see the apparatus of plunger 20. This includes a 

5 valve body 34 mounted on a stem 35 terminating in a plunger handle 38. The plunger 38 is held 
in the normally open position seen in Figure 2 by a compression spring 36. When the plunger 38 
is depressed, it drives the stem 35 and the attached valve body 34 downwardly as seen in Figure 
1. With the plunger 38 depressed, influent from the sink through the inlet 18 raises the liquid 
level above the static water level. Grease that has floated to the top of the water is exposed to the 

10 height of the fittings 26 and 30. The fitting 26 equipped with the outlet 28 permits the oil/grease 
to flow outward and be removed from the container 12, typically to a separate container (not 
shown) for disposal or recycling. When the oil/grease is depleted, the plunger 38 is released, 
permitting the liquid level to resume the static water level dictated by the bottom of the sewer 
connection 32. 

15 [0035] Another means of raising the liquid level is seen in Figure 3. The liquid level 

varies between high and low levels by virtue of a pierced weir 40 extending across the outlet 18. 
In the embodiment shown in Figure 3, a hole 42 in the lower portion of the weir allows low 
flows to pass downstream. To drain the oil/grease from this embodiment, a flow is discharged 
into the container through the inlet 14 at a higher rate than can pass the hole 42, causing the 

20 liquid level to rise to the height of the weir 40 at which point the grey water discharges readily 
over the weir 40 and maintains the new liquid level at the level for drainage through the grease 
discharge port 26. 
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[0036]In operation, the indoor grease trap of Figure 3 receives an effluent flow from the 
attached sink. The sink may have a low flow rate, depending on the nature of the use to which it 
is put. However, in a typical kitchen sink, especially for commercial kitchens, a sink full of 
water used to wash dishes is typically drained at one time, one or more times a day, causing a 

5 large flow of water and accompanying oil/grease and solids. The fluid mixture comprising a 

heavier liquid and a lighter liquid flows into the container 12, where the flow passes under baffle 
22 to the volume having the discharge port. There, the lighter liquid rises to the top of the fluid 
column by gravity. During low flows heavier water passes under the baffle 24 and hydrostatic 
pressure causes it to flow out of the outlet 18. During periods of high flow the combined height 

10 of the water and oil/grease fluids rises because the inflow rate exceeds the rate of drainage 

through the piercing 42 in the weir 40. The oil/grease, which is at the top of the fluid mixture, 
continues to rise until it flows out of the port, into the oil storage vessel. 

[0037] The system has been described in connection with intermittent high flow rates 
from sinks, such as kitchen sinks, but the invention also works well in other installations that 

15 generate intermittent large volume flows. 

[0038] The piercing, whether it be a hole or a slot, discharges water from the effluent 
separation chamber during high and low fluid flow rates. During relatively low flow rates, the 
weep slot or hole permits low flow without significantly raising the water level in the container. 
The fluid level in the container drops to a level just below the weep slot or hole, and this fluid 

20 level represents the static fluid level of the inner tank. The fluid levels within the inner tank 
remain substantially at the static level until the start of each large flow, such as a sink drainage 
cycle. 
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[0039] Various means for intermittently raising the liquid level can be substituted from 
those specifically described above. For example, an inflatable bladder can be installed in the 
bottom of the discharge port. The bladder may be filled to occlude the lower portion of the 
discharge port when desired to raise the liquid level. Alternatively, an electromagnetic means 
5 such as a solenoid can raise a weir when desired. Those of ordinary skill in the art will 

appreciate the numerous ways to intermittently raise the liquid level can be substituted, and those 
are deemed to be within the scope of the invention. 

[0040] Various options for the port configuration are shown in Figures 4 through 6 A. 
[0041]Figure 4 shows an alternate embodiment of the discharge port with a ball valve 40 
10 connected to the fitting 26. The ball valve 40 can be open and closed by rotating the handle 42. 

[0042] Figure 5 shows an alternate embodiment of the discharge port having a rotatable 
fitting 44 with a discharge spout 46. When the spout 46 is in the lower position shown in Figure 
5, grease can flow out. When it is in the position shown in Figure 5 A, the opening of the top of 
the spout 46 is above the liquid level intermittently obtained. 
1 5 [0043] Figure 6 shows another embodiment of the discharge outlet in the form of a spout 

50 having a corrugated portion 48. In the view shown in Figure 6, the spout 50 is bent 
downwardly for discharge and in the view shown in Figure 5A it is bent upwardly to a position 
above the highest expected liquid level. 

[0044] As seen in Figure 7, using a weir 60 will allow the grease to be easily removed 
20 without significant amounts of water being mixed with the grease. The raising of the liquid level 
raises both the top of the water 62 and the top of the oil/grease level 64. The oil/grease spills 
over the weir 60 to the discharge spout 63. As soon as water is noticed, the valve or other means 
raising the static water level would be released, stopping the flow of grease to water. A ball 
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valve, rotating spout or flexible spout could be used on the outlet. If desired no spout (except for 
the fixed outlet ) would be required. 

[0045]The embodiment of Figure 8 uses a spout 70 with two 90° bends. This allows the 
spout to create its own weir when the spout is rotated 90° to dispense grease. The spout 70 has 
5 an outlet end 72 and an inlet end 74. Each of the inlet and outlet can be the transverse opening 
on a respective pipe section formed at 90° to a transport pipe section 76 pivotally mounted in the 
container sidewall. As seen in Figure 8, the outlet end 72 is above the section 76, which is about 
on the same plane as the inlet 74. The liquid does not flow up and out of the outlet 72 in this 
position because even the elevated water level is below the outlet 72. However, pivoting the 

10 spout 70 counter-clockwise from the position shown by 90° to 180° lowers the outlet 72 below 
the elevated water level and raises the inlet end 74 to be above the static water level and below 
the top of the oil/grease when elevated. After rotating the spout, the valve plunger 38 is 
depressed with water running into the container to raise the grease to the raised level of the inlet 
74. Grease is dispensed with little or no water. As soon as water is noticed in the outflow, the 

15 valve plunger 38 is released, immediately stopping the flow from the spout 70. If desired, a stop 
can be located to prevent clockwise rotation of spout 70 past the position shown in Figure 8. Of 
course, the sense of the spout directions can be reversed. 

[0046] In another embodiment, not shown, the container includes a valve that is a 
manually operated. The valve permits the drainage of the container to an external container. 

20 The valve takes the form of an L-shaped tube with the longer portion of the L outside the tank. 
The shorter leg extends into the tank through seals in which the shorter leg can rotate. And, the 
shorter leg preferably extends into the tank at about a 45° angle to the primary front plane of the 
tank. This angle causes the longer leg to move away from the plane as it is rotated down, to 

s 
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drain into an external container. When the leg is turned down, the grease can flow out of the 
shorter leg through the longer leg into the external container and continue until the longer leg is 
turned back up, or the oil/grease has drained down to the shorter leg's height on the plane. 

[0047] A heater may be located in the container to maintain the oil and grease in a liquid 
form. The heater may be manually turned on or controlled with sensors which provide 
information to a control device which turns the heater on at preset times or as conditions warrant. 

[0048]Rotomolding is the preferred fabrication method for the several components 
because of its low cost. Other forms of fabrication may be used. 

[0049] Certain modifications and improvements will occur to those skilled in the art upon 
reading the foregoing description. It should be understood that all such modifications and 
improvements have been omitted for the sake of conciseness and readability, but are properly 
within the scope of the following claims. 
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